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SULIT DJJ20063: THERMODYNAMICS

INSTRUCTION:
This section consists of TWO (2) structured essay questions. Answer ALL questions.

ARAHAN:
Bahagian ini mengandungi DUA (2) soalan esei berstruktur. Jawab SEMUA soalan.

QUESTION 1
SOALAN 1

Steam enters a nozzle at 400°C and 800 kPa with a velocity of 10 m/s, and leaves
the system at 300°C and 200 kPa while losing heat at a rate of 25 kW to the
surrounding. For an inlet area of 0.08m?, calculate:

Stim memasuki muncung pada keadaan 400°C dan 800 kPa dengan kelajuan 10
m/s dan meninggalkan system tersebut pada 300°C dan 200 kPa manakala
kehilangan haba pada kadar 25 kW ke persekitaran. Luas kawasan aliran
masuk ialah 0.08m?, kirakan:-

I. Mass flow rate (kg/s)
Kadar alir jisim (kg/s)

. Outlet area (m?)

Luas keluaran (m?)

iii.  Volume flow rate (m%/s)

Isipadu alir jisim (m/s)

[25 marks]
[25 markah]
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QUESTION 2
SOALAN 2

A steam power plant for Rankine cycle operates between a boiler and a
condenser with the cycle efficiency of 35.9%. While the calculated feed pump
and turbine work are 4 kJ/kg and 961.7 kJ/kg respectively. Calculate:

Sebuah penjana kuasa stim bekerja mengikut kitar Rankine antara dandang dan
pemeluapan dengan kecekapan kitar ialah 35.9%, kerja pam suapan dan kerja
turbin yang telah dikira ialah 4 kJ/kg dan 961.7 kJ/kg. Kirakan:

I. Heat pump supplied to the boiler.
Haba yang dibekalkan ke dandang.

ii. The work ratio
Nisbah kerja

iii. The specific steam consumption (s.s.c)

Pengunaan stim tentu (p.s.t)

[25 marks]
[25 markah]

SOALAN TAMAT
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1. PROPE S OF PURE CE

Steam

v=yxy, h=he+ xhg U= ur+ xfup— ug s =38+ x5
Ideal Gas

PV = mRT R=R, R=C,-C, Y=G
M

2. FIRST LAW OF THERMODYNAMICS
20 =W Q-W=U,-U,
Flow Process

rh=pCA(kg/s)=C—VA h=u+pv =CpAT

0-W =»‘n{(hz —h)+(c’—2;9iJ+(z, —Z.)g}

Non-Flow Process
I. Isothermal Process ( PV =C)

U;-U, =0 Q=W

Vs & A
W=1>,V,|.{-VT] @ W-P,Vlln(%]

Z i
Q=ﬂm-{—,,j] @ Q=P.V.'n(;2]

2. Adiabatic Process ( PV'=(C)
_BV-AV, _mR(T, -T))

Up=U; =mCyT>-Ty) W
p | y=1

r-1

-

0=0

5N
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3. Politropic Process ( PV'=C)

U;—U1=va[‘Tg-TLJ 1 a1
=l

a— =l
-n L _(R)" [E}
=-——}{W — = = - —
0 y-1 I [F;] ¥

4. Isobaric Process
UrLl; = mCy(T2=Th)
W=P(V;-Vy)=mR (T:-T))
0 = (ha-hy)= mCy(T>-T))

5. Isometric Process
U= Uy=mCy(T2 - Th)
W=0
Q=UU, =mC(T+T1)

3. SECOND LAW OF THERMODYNAMICS

Heat Engine

Ty = Wm puf _ 1 _i

Oy Oy
Refrigerator

T, 1
DF = L =
COFam =T, Tif-1
Heat Pump
Ty 1

CDPHPJ‘EH =

T.-T, 1-T,/T,
Power Cycle
(hy — hg)— (hy— h3)

Naanking = (hy — he)

UH. - h::' — (h,, - "15.}
(hy — Ra)

Work Ratio =

_ 3600
e (hl_ hE] - [h-i - h‘ﬂ}

A VAR k)
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